ATCC-I isolate of TMV was homogenized in 0.005 M NaHPO4-KPO 4 buffer (1 g Effects of inoculation date and incidence (percent plants infected) of tobacco mosaic virus (TMV) tissue/2 ml buffer) at p H 7.2 and pressed on yield, quality, and value of flue-cured tobacco were studied at two locations in North Carolina through cheesecloth. This filtrate was for 2 yr. Inoculation of seven susceptible cultivars with TMV in 1980 resulted in significant losses, further diluted with buffer to give a which averaged 13, 16, and 16% in yield, grade index, and value, respectively. There were no differences in effects of inoculation at 7, 35, 49, or 63 days after transplanting either year of the tissue-buffer ratio of 1:10, then 1.5 g of investigation. Inoculation of 15, 30, 60, or 100% of the plants per plot with TMV in 1981 produced 600-mesh Carborundum was added to reductions of 7, 10, 17, and 30% in yield and 7, 14, 21, and 36% in value. No differences in leaf area the inoculum for each 100 ml of solution and grade index of the tobacco were associated with the different incidences of the virus. Regression and the filtrate was stored until used. models were developed for estimating losses in flue-cured tobacco yield and value from TMV Field inoculations of TMV-susceptible incidence data obtained through surveys conducted across North Carolina.
plants were made with an artist's airbrush (Thayer and Chandler, Inc., Chicago, IL 60610). Inoculum was propelled by Tobacco mosaic virus (TMV) was similar findings in a study of the mosaic carbon dioxide at 87.8 kg/cm 2 (30 psi) estimated to cause losses of more than $1 disease in flue-cured tobacco in North pressure. Plants were inoculated by million annually in flue-cured tobacco Carolina. They observed yield losses of spraying an area about 1.5 cm in diameter production in North Carolina during the 31, 30, and 17% when plants were on the abaxial surface of a leaf about5cm period 1960-1965 (3) . Estimates of inoculated at transplanting, 1 mo later, or long and near the top of the plant untilthe annual losses in value caused by TMV at the topping stage, respectively. Losses area was water-soaked. This procedure from 1966 to the present range from a low in value were reported to be 55, 42, and was then repeated on the next oldest leaf. of 0.03% ($1,583,055) in 1967 to a high of 24% when plants were inoculated at All plants in each treated row were 0.88% ($9,460,000) in 1980 (13 
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Incidence and spread of TMV were "o monitored in 13 of the 20 fields surveyed ", .oo in 1981 (Figs. 3and 4) Chaplin (2) concluded that TMV virus was not considered. One reason for patterns exhibited by the effects of infection did not affect the number of this approach may have been the inoculation date on yield, grade index, leaves produced per plant. In this difficulties involved in controlling TMV and value were also unexpected. Earlier investigation, TMV inoculation 7 days infection in the field, especially in small infection with TMV did not always result after transplanting reduced the number plot tests. Special precautions must be in more severe effects on tobacco growth, of leaves per plant measured at the taken to minimize spread of the virus yield, and value. Losses caused by TMV topping stage although the number of among treatments as well as within inoculation 7 and 35 days after leaves per plant did not always differ particular specified incidence treatments. transplanting were not different from when counted at earlier points in the The yield and value reductions each other but were different from the season. Although inoculation with TMV observed in this study were well below controls. Inoculation date, therefore, produced differences in yield or leaf those reported by several other workers does not appear to be as important a weight, it did not consistently produce (8, 10, 14, 15, 17) but similar to those consideration in assessing crop loss due differences in leaf area. TMV perhaps reported by Chaplin (2). This difference to TMV as we had anticipated. causes leaves to be thinner or less dense or in results may be attributable to Gooding (3,7) reported that TMVto contain less water, thus reducing yield.
differences in the precision of the infected crop debris in the soil is the main Previous work on TMV-induced crop different estimates or to differences in source of primary TMV infection in losses in tobacco has focused on the date cultural practices, climate, and/or North Carolina. It has also been observed of inoculation alone. Incidence of the cultivar used in the various tests. The that primary infection is generally restricted to very small proportions of the plants in infected fields and that symptoms of these infections were visible 60 3-4 wk after transplanting (3,4,7).
Gooding (3) Table 3 ). z oDate of inoculation and percent > incidence appeared to be highly correlated > /variables for the mosaic disease of 30-tobacco. Because the effects of inoculation C 3 date were not always significant and the Z majority of TMV infections appeared to
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Cresult from secondary spread of the a: pathogen anyway, percent TMV incidence C.
should be a more sensitive variable than date of infection for assessing this disease C I.
and its effect on tobacco production. A C 2o single assessment of TMV incidence 
